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B 4a . IN LOW COMPRESSION RATIO 

(57) Abstract: A compression ratio variable device of an internal combustion engine, comprising a piston inner part (5a), a piston 
. outer part (5b) fitted to the outer periphery of the piston inner part (5a) so as to be slid only in the axial direction and movable between 

a low compression ratio position (L), a high compression ratio position (H), and an intermediate compression ratio position (M) at 
^ the middle position thereof, and two sets of raising means (R lf R 2 ) axially installed, in series, between the piston inner and outer parts 
00 (5a) and (5b), the two sets of raising means (R ls R 2 ) further comprising movable raising members (14 lt 14^ rotatable independently 

of each other between the non-raised position (A) and the raised position (B) around the axes of the piston inner and outer parts 
fT) (5a, 5b), whereby a compression ratio can be accurately switched in at least three stages, a low compression ratio, an intermediate 

compression ratio, and a high compression ratio, without rotating the piston outer part. 

2 (57)S«?J: rt««||(DBEffiJtpr*8ElC*5LxT, tfXh>>f>t (5 a) t, C <D fcf X h W ^+ (5 a) (Dftm 

S ^Sft^rpirccD^ffiai^rffiicK^L-cfiiE^jtfia (u , ism^iteg (H) sfct;fc*n6a)*iBa)+ffi«itffiB 
(m) ^i^KL^ex h>7^* (5 b) t, z^tfx hw>tai;70^ (5 a, 5 b) 
itwic*B**i«2Ba>«±if¥« (R lf r 2 ) t^&^y, &3sa<D^jnf^s (r 1( r 2 ) \z\t, exhw 

^StfT'}* (5a, 5b) <7)ffi|SSya)#StJ:ffi4g (A) &tfft±lf{ig (B 



O 



WO 2004/013480 Al IIIIIIIIIIIIIIIIIIIU 



SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) fi^g (jSHSj: ARIPO *#|* (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL— =y vT'telt (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ *y 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 



OAPI *#HF (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



) fA^mmzmm^i^m^^m^i^Pi (14 1( u 2 ) ^^tt^ttiattfco znic^y. tfxh^r^** 



WO 2004/013480 



r CT/JP2003/009856 



m mm 

5 *mwfe\HmmM<Djmtm&gm\zMh, mz, t?^b>&, n>uy^\z 

tTT. h >tf >&frVxmmiStl2> fcf* Y >-T >j~t, Z\<D tfX h W >:Hdii*S 
15 bfcfc© W*.\*B*mW>l 1- 1 1 7 7 7 9^##M) t, (2) fcfT, h 

^i!j-r^>j:-5fcLfefe© - 11333 owAmmm t 

20 ^£ne>nw&<> 

^^^^^n^^.h^^^ _htB (i) (2) (D^^eTii, ^(d& 
25 ??(Dmm<Dj&w&mmm<D^#mMW: j $>w, %m#<Dmmtzmmzn, mm\z 

\ 



ft, 



WO 2004/013480 ^R?T/JP2003/009856 

2 

z\ foMmM<Dm*(omfc&mz&®Mfr<ttm-z> z. tapvgz. 

m i ~m 2 i \&&m<Dm i »#j£^-r 0 1 ^^^©n 1 
25 \zm%i£ffiim&mw&mxrcfoMmM<D&mMmiEmM, m2 \m 102-2 

2©4-4»II, 05«®2©5-5ilia HI 6 teEI 2 0 6 - 6 MMM 

m, m 7 \zm 2 o 7 - 1 mftmm, m8um2<D8-8wmmm, msu^sm 
frWtn&TK'tm, m2£<DttJ&m, mio\tm9<Dio-iommnM, an 



WO 2004/013480 ^PtT/JP2003/009856 

3 

ttH9©ll-ll UWr'ffim, Ml 2 teEI 9 <£> 1 2-1 2H^r®0, EI 1 3 ttffl 
JBBBIJtJKJi&TR-rBI, 02R^i9t©^a H14BH1 301 4-14» 
|Ur®0, il5^H13©15-15Iiia HI 6«®1 3CD1 6- 1 6& 

m2 oa~02 0Efemi&.zfim2m±tf3-&<Dftmmmm, 021^015® 
21-2 lmmmmx&z, 02 2A~ia2 2Bu^mm<om2mmm^t, 
m2o A~m 2 0 e t<Dttjfomx&& 0 

&r. ®i~02i izmttBsmnm 1 mmmowm^ K>m>%> 0 

m 1 &zm 2 \z& ^x, ftmmmB(Dmm*fc 1 «. u 2 a ^wr 

£~>U >?7ny2 2 <h, U >?7uy#2(DTMizm'£fgnz>2 : 7>t7 
15 ^r— X 3 £, v-U >^#T 2 a «5lil4 a §fLT">U y $ 2 

<D±mzm&n nz> u >^ y h 4 £ & d , u 2 a ojt g 

^g$n^> t£X h > 5 fcten >Uy H 7 ©/J^§157 a jtftf X h >tf > 6 
T^^n, r3>P^y \*7<D±m%$7 bit, fefr— ;tt0^7U>^8, 8' 
LT^^>^dr-X3fclU^g^^$n^i7^>^$ft9 0^^>^tr>9 a 

20 ^^$n^>o 

itufEtfX h > 5 te, tfX h > tf > 6 ^l/T3 >□ y F 7 ©/J^gB 7 a lzm& 
$n^tfXhW>^-5 at, ^(DtfXhW>^-5 a©^@S:^>U>^ 

72 (KDfommzmmg&izfo&L, mmzmm^ aas^-^tfx h>7^ 

25 MB&C;lfffrg&fc^T£»:©tfX h>U >^1 0 a~ 1 o c^»$n^> 0 



m 2 m$m s \z^x, if x h >-r 5 a whx h >t^^ 5 b (ommm 
&m\z\t, tfxh>5<D$ft^i6]fcMiKTSv^c#^-r^^c©xy^-r>#i 1 
a msTs^^-i >in b^n^n^^n, trx h >-r >^r^t^^ 5 a, 



WO 2004/013480 ^R:T/JP2003/009856 

4 

ms¥*h>rv? 5bm\z\z, mimsm2m±^^R 1 , r 2 Ami? 

5 1 M±tf^mR ! tf X h W >± 5 a ©±Mfc^-n<i: |W||ft±T— {* 

±fB«ilS& 1 2 ©±^®tC^-n^PI$ft±TtfX 5 1 «fc 0 S*$n^)Ri^ 

10 >t5a ©±®fc*5V^T«^ 1 2 M D ^|^$n§#^±mifiAR^S±tf 

3. i 9 ttot#i$tifsi i # am i5 x «sns i -pr«j«±^ 
#14! &zK£t i @^_bt«^ 1 3 x m \zmn e. 

02 OA-02 OE^^T^^, flMiU! te, mi"SJ»J^ 

A 15 3. at, il H^iiLbWmr 13 a <DTm\zmC<\hUh^ 
^^(Rl^^^^iB^JbT^bfeTlRl^^A 1 5 x b <h^6^$tl, 
mi"5l«J^±tfWl 4 3. ^iitftfAt^^^f^ _hI^]#*Al 5 3. 
a (DUl^^gP^, TIrJ^^J A 15 3. b c^a^i#&T£ £ 5 fc^otl 
20 1 @^{*LBf|fltfU 3 3. ©T^&«-\CD^lb^fF^$n, miBJKj^iitfW 
14 3. ^-h^MB^^^xh^^, ±|pQ#^A1 5 3. a<D\hmz-Ffa%% 
A 1 5 3. b <Z>iJLi»Wj;o 1 @^Smf«r 13 x £ JilMifilC^ b 

1 iSLBf ^f£R 2 «, MSE^ 1 @JfcS±WW* 1 3 3. <D±ISTtulB 

25 mmm 1 2 fcm»Rt«fc*r isi^ki mmizw&'r * Rsti*©sg 2 warn 1 
4 3. ax.§„ Ji©jg2Rra&»_hwmM 4 3. «, juaaititfBtfi 3 
3, fc^v^Ttewiap 1 2 m k> tzim2nz&m±vf&mARzffi± 

»^5*2j!lAllll 5 2 ^2pfif±tmtl 4 3. KXKtf* h> 



•c 1 



WO 2004/013480 ^PCT/JP2003/009856 

5 

2*j&mm 1 5 «, m 2 -5jKjf#_Lfrf 1 4 x <D±mz\umt^m^ 
m^mzmmmk\zmmvxmmhtc±m^A 1 5 z at, \ixy>tv? 
5 b (Djmm&m 2 @5£»±tf8B*?r 1 3 2 izmm lt, ^-©t® King c < mas 

»2Rntt»±wfa»ji4 x ifflm±vf&MA\z&z>£&z, ±i^#a 

<fc -5 o T tf X h >T # ^ 5 b (D tf X h W >^ 5 a K^frT STTOWff** ft, 
10 a©0iaPtTlRl^*A 1 5 2 b©UU^«/^oTtfX h>7^ 5b^±#t 
HufBmM 12tt, 3 >a y H > 7 7 a SrS«rT^< , H>frlSlKSV> 

\zwm&m*xwmisn&fflk<D7£iy9\zftm%tiTKz>. ^tzmmm^i 9 
©TWKiri, m 1 Tmm±mm 1 4 x ±® *_t, ^ti©» 12* 

«, m 2 Rm&»±tffip*f 1 4 ! ©±@fc^iRj lt, ^nomm 1 9 *> e> cc« 

mux, mim*m2niwm±tfmi 4 x , h 2 ^m\z4m±^m 

ACW$n§it», ^lWl2*Aiil 5 x , 15 2 ©faftfc:*^ 
20 Tfc, ±|p]##A1 5 x a, 1 5 2 a©ill«RRtf£aBK:, TIrI##A 1 5 x 
b , 1 5 2 b <D®BMflhffltm&T2> tf X h >y £^ 5 b £ 
lfXhW>t5a LfcflSEIIBJtffiSL IcSHWT S Z m 2 

©^T»iRj»»±wfa*ri4 1 fe»±wimBK:isi»b^t#^ mi* 

25 Afflffil 5 x ^^T±(nJ^*Al 5 x a (DlMfcTft^A 1 5 x bOD 

4 am^ffifemmwv±mz*mmtt&mM\zmmT&zt&^ <m2 o c# 

2&fc#2"Pntt«±WPaB*ti 4 x & , b*±W r ffiilBk:iHl»bfct#tt, 
I2W«il5 2 lC43Vvrt>±|*]#;*7A 1 5 2 aODlUfiPCTlRl€r*Al 5 



WO 2004/013480 ^^CT/JP2003/009856 

6 

5 i a, 15 2 a^OT[«I#^Al 5 x b, 1 5 2 b &&&WLmz]&f$ l 

H 1 3 %.Z$m 1 9 Kl^T^; v \Z, tfXh>7^5b ^ffiffiitfeKHKligb 
Tcti^te, tfX h >T^ 5 b^EEi®it^eH^®^T«^4 aM^Wj-T 

hy/\°U 8^xh>7>>^ 5 b(DT$Mmmm\Z&±t£tLZ> 0 

m 2 00 6 \Z& HT, t!X h W>^- 5 a M 1 "TOIft-h ^ 14 x 

l«f§^17^faX-^2 0, Mm^2Rj»m±tfWl 4 x 
15 g±t«A &^±tf&BB^32££[H«fr£i*3fg 2 T^^zlX-^ 2 0 2 

^^1^12 7^X^2 0! , 2 0 2 fcTQWr 

117^X^2 0! te, tfXhW>^-5 a(D— KiJg|5^tfXh>lf> 

6 i¥frfclt^§y'J >^*?L2 1 % 1 Mfl 4 x ©T®fc 
20 ^$tlT, S^U >y?L2 1 (D^f|g|5®±i^IIt5M 5 4 ^iLT^'J > 

^FL2 lfc$fc^£(8£-&S£ffifc:>14 3. aiz&mXZo ±$mH5 4fe, 

1 4 a #*sg i bjs,{*±to# 1 4 x tzmzwm±mtLWAmsm±\tf 
&WBm&&mT%z\£&m-ff^£.?\zf3L-DTuz> 0 

->U >^L 2 1 fcte, ^ffitf> 1 4 a £&/uTf£»jX^ >5?* 2 3 mSm^ 

25 2 4-mmm^im\z^m^ti^>o iu^7>^t 2 4^wi£R^^^b 

T&D, Z\omV7?>Z?^ 2 4ftKl«, ->u >^2 1 <Dmtki$mz±m5 3 
T?H^$nfeR^(Z)U^-±5 2/WA£*l, Z\(DV^-j~5 2tmvy°^> 
i?*r 2 4Pb1^, Mb^7>^t 2 4£gffit!> 14 x a#J^#^T^)Xi-r;l/^ 

oMb^2 7j)mmzftz> 0 



WO 2004/013480 ^R:T/JP2003/009856 

7 

>- u >^?l 2 1 n\zu, vm?? 2 3 <DtomjmtfflB£M 2 5 

ifig&}±> 1 4 a £^bXfg 1 pJ»j^±^gW 1 4 3. ^{t±tf^gB^IM»jb, 
5 * 2 43&«MEbr>l 4 a^bTll IWWUiWPttWl 4 x §*{S±^gA 

m 1 »smm±mm 1 4 x ©#*±w , 4fcBA«. seek >m- 1 4 a tejros 

§ (!U6#f&) o Sfc, ^lnJl&ftJttfTOfl 4 x (DjlLBf&fiBte, gjBEtf 
10 >Jtl 4 a^#ffi$n^cMby^>>?^2 4^U5=— ^-5 2 fc^Srr*21 tfc J; 
DSS$ns (01 2JttfHl 6#$0 o 
^27^aX-^2 0 2 «, ^ffitf>14 2 a*^2Rli»±WWl 

15 37 2 0 2 ottl TZ^zlX.-? 2 0 x ©#HB^& 
MUX, ^2 7^aX^2 0 2 fccfeWTfe, *i2 5l;»JEWt 

^(Drnz^ttxttm-f^y-j^ 2 3^ffitf>i 4 & &frhxWr2*im 
m±xmmi 4 x ^g^ffigB^siu, ^^2 s^^a^^r^, 

20 IL«fe2 7©#i*HoTlt^7>^t 2 4^^JEtT>l 4 a^UTf 
2^Ifr#_htf«f 1 4 ! **»JiWffiaiA^Brrj;'5K:«ioTVi*. 

ffi. »1 Rn»28LOfH®ft±W ! 8l^l 4 x ,13a. fcfct, f27^fal- 
^ 2 0 2 ©Sffifc?>l 4 2 a**»2^«Wlt±»f»#l 4 x t*fc*»±WT 

25 &fi?L 5 6, 5 7 W&lfcis *IT V> 5 . 

»lRtf&2 7^:xX---^2 0 x , 2 0 2 tt, iil4at 

^ 5 b U 2 a *>&ftZ>mim£i, tf X h >7#* 5 b Klf£ 



WO 2004/013480 



r CT/JP2003/009856 



8 



$fcWhW>t5 aRtftf* h>7#* 5 bMfctt. fcfX h>7^ 5 b 

5 CDtfX h>T^7^#±^3 O^lfctt^nSo h>7^#fUt^l£3 0 

§0 2, El 4, El 5, 09—02 0E&#Hb&j&*51&i3irr5. 

EI 2 Sl^EI 2 0 A~EI 2 0 E KtkT «fc "5 tf X h W 5 a ©ftJIMfcfel, 
M^lRJtc:M^T_hTtCM^3^<7)#±»3 1 x ~3 1 3 # 2 IrTT 

io 2l±i3i 2 f 3I±i3i 3 TO^iMsiiiai! , 3 

i 3 ttra*fcffifcB»sn, ^2#jtP3 1 2 a, mizzm3&±m3 1 a 

, 3 1 3 t-«&afa3ft*«6. mRlXSil3fi$ih»3 1 x , 3 1 3 fr*> 
tfXh>T^^5b©M^lo]fcTe»bT@3g^nSo -vSr, WhW>t5a 

tra, «€-<b*wmk^ n^enffl^ift kuk^t tf x h > tf > 6 &ms «t -5 

15 **©JR#i&2 8 a. , 28 2 ^JtT2m^te»n, £T\£©JK£BB2 8 x 
fcVvr*&lflUhW*--3 2^tfXh><>^-5 a©«l*fc¥frfc:fcW'.y Mi 3 3 
£^bTfcfX hW>t5a fcSftgfcfc^D tf ttStl, #±j^©iR§« 2 8fc 
&Vvrf§2#lhWt— 3 2 2 asjtiBfcfs£y h 3 3^bTtfXhW>^-5 a 
fcSig«C$DM&n§. f lM2§jhWt-3 2 ! , 3 2 2 

20 ^omm^'iMfr *>m^zm$jjmzMzt&-&T—i± 32a kz^st— a 32b 

^imO, ililtl/A-3 2! ©ST-A3 2 X aMl2MW1 
- 3 2 2 3 2 2 b 2 31 2 X) , 

&ftf£lffilkUA—3 2 x ©S7-A3 2 x bR^2i±WV3 2 2 
0fi7-A3 2 2 attlffl3J6lR^3«jh«3 1 x , 31 3 tc^tl^tl 
25 11^13^3 1 x , 31 3 SI lRtfSI 

2MWV3 2 2 <DWZ&ym3!BlXZm2M±VT&WtR x , r 2 
J:^H7;h>T^^5b©>J^h*1 : e^fc^#<^^n, ai2$&ikS*3 1 

m&tfS2#lkW\*-3 2 3. , 3 2 2 \z\% ^tlf>WJKii^t§ 



•c 



WO 2004/013480 ^TCT/JP2003/009856 

9 

m i mm 2 »n 3 , 3 9 2 ^aesns. 
& 1 nt^a 3 9 «, t^cir^s 2 8 x 1 «ih wt- 3 2 x 

©S7-A 3 2a P^fcgjtf £*1TMSX-A 32a^2 fliihi* 31 2 t©# 

5 ~> U >^?L 3 6 fcfficS$nx» 1 %± Wt- 3 2 x ©Sit 2 T-A 3 2b CD3teSS 
\Z, ^n%&2m±M3 1 bil:ffffit«^if SfftEEtTX h>3 8 
/fcStlS. ^©R£, 1 1 ff±WV©fi7-A 3 2 afcft ftSfrfcCta 3 4 ©3Sft 

*B&<-anft«>^ie 3 5 ^$ns. ~>u 3 6 £», ms.^ x h > 3 8 

10 SfcffrteB 1 5 mSm 2 1 iz^rt «k -5 fc, tf X h W 5 a © -> U >iS^L 3 
6«, M2 8 x , 2 8 2 ©MflM£BUoTfc!XhW >^5 a©^M® 
\zmnTZ><k3\Z, iR^#t2 8 x , 2 8 2 ©JMBiD^gfcJBjfcSft, £© 
v-U >^L 3 6 fctfc&T5?ttEEfc!;* h>38 ©?£*«;:«, ftMWt- 3 2 x 
, 3 2 2 ©I7-A3 2 x b, 3 2 2 b©«^t§^t5 5^ 
15 m-tbtlZ. Lfc^T, ?ftffitTXh>3 8©— SB^IR^2 8fc®mbWT 
«b. iftJBEfcf;* h > 3 8 ^O^CtOy'J >^L 3 6 Cl^SlfflT?S»tS £ £ 
i*^, jftffifcTX h > 3 8 fcfcf-TS^ 2 T-A 3 2b ©ffifM#«lBEl£.X 
h>3 ScDlft^^P^fc^-r^C^tC^^^, ?ftffifc!Xh>3 8©f£»j© 

20 fit 2 i§W?J!S! 3 9 2 », * 1 Wft^« 3 9 x taS^fcH»0*toftr * S 
©T, ff2ii¥S3 9 2 ©»lB»^a3 9 x fc#^3»#fcfcJ:R|--© 

fe3 4^Il||±Wt-3 2 x ©ST— A 3 2 x a^B3^Jh^3 1 3 £ 
25 2 2 ©07-A3 2 2 b&St2«jtJi*3 1 2 £©#^l*)t : WffiT£«3; i 5 

MUX, t!Xh>y^^5b«{gffiiSJt^SL«fc<h#, «1I1?I3 9 
x fc*>^T, Z. ©^ffi^ 3 7^ 6tftJB£§«f®rr * t , fft»fc£ta 3 4 ©ttgtfj 
«fcOSgl#JLbW\— 3 2©ftT— A3 2 a ££t 2 #±31 3 1 2 fcflfr&U 



WO 2004/013480 ^FCT/JP2003/009856 

10 

Ttt. lftEES3 7fcjftJE*#«i&bT?aiJBEtfXh>3 8*fn»Sii-, HMWt 
5 -32 x OI7-A3 2! b £B 1 3 1 x Kl^^i* l^Hjt 

I3i x lc±lSK:S»S«*irai^k:, ^2|g»j^3 9 2 $lffi^3 

ST- A 3 2 2 a £|g 3 fiULS* 3 1 3 fc«£U R~Dmm±m 3 1 3 ©T 

10 

S 5 h >7 5 b ^ffiSIJt&fiH fcl3tefe: tt, ^2 IBKr#& 3 9 2 

<£>?Ulffi^ 3 7 tC^ffi^^LT^ffitfX h > 3 8 £f£gfr£i±, fg 2 iiWV 
32 2 ®S7-A3 2 2 b^2Mi3 1 2 ti^^t, loflihi 
31 2 ©±®»C^S$1i-SZltfc«kD, fc?Xh>X^5 b©^hy/1'J>^ 
15 1 8^lf7hW>t5 a©TW^it5^t^^T, tfXb>T^^ 
5 b &-&J£MMiLW¥UZ%±-?Z> Z. 

Stfil, 02, El4~06fc^f «fc"5fc, ft&WBtfX h>tf>6 t, ^(D$>Q 
mzfeAZntcT, U -^4 0 t<Dmz, H6 aTtt^Snfcl^tfcDfg 1 -rxm 
2|ftS4 1 x , 4 1 2 «$n§. f©^lit4 1 3. «, tf^h>H 
20 >6©-»lMl«IL4 3 1 fc, nn6Sl«5L4 3 1 £Htrff§l 

S^TSl7^aI-^2 0 a ©Iftffit3 7 t^llft 
^3 9i ©iJEi3 7t}:lIU I2}fti4 1 2 tt, h >tf> 6 CD 
mtB<DWk(D&2W&4 3 2 Jin6»2«UL4 3 2 £HtrtB2»lttft 

^48 2 t^l/Tl2 7^aX-^2 0 2 ©tftffil2 5^21»^ 
25 3 9 2 ®iftJ3E£3 7 ttdjSMT^o 

^lStf!2lS4 1 x , 4 1 2 \z\Z, t£*h>tf>6, n>a^H 

7m$27>&i&9iz&v)mvtt>ftz>mi%.z*m2ito&4 4 x , 44 2 a** 
tt^nsaKSft, 5ms«iRt«(s2tt»4 4 x , 44 2 «. wnn 



WO 2004/013480 ^PCT/JP2003/009856 

11 

mz, z:<DmimMM<Dftm\z'o^Tffim'r%o 

5 H^#?>fc«, ^iRiK^2«Mm^4 5 x , 45 2 ^mi^-r^-M;: 

#5I«RfiBfc: bT, S§ 1 RtfUS 2W44 x , 44 2 4 7 fcW 

$rr&o ^1^127^x^2 0! , 2o 2 izmizg. 

2 5, 2 51Wc^lM2il^t3 9 1 , 3 9 2 ©Itet3 7, 3 7 
iTMfe4 7tlt$n§©T, H4—BI6R^BI1 l\Z7rcT^o\Z, fg 
10 lM2 7^faX- ^ 2 0 x , 2 0 2 ©fanK^felvrfc, RL^7>S? 
t24, 2 4»Hfe2 7, 2 7©#i*tJ;!3tElf>14 1 a, 14 x 
b ^^bTm l RtfSfi 2 pJ»jJft±^W l 4 x , l 4 2 }:##S±tfti 

AK|Rl*>oTimE* &##*T*. ^feU 1 RtKH 2 gg»3^ 3 9 3. , 3 9 2 
©MtUC^T*), f£«jfc£fa3 4, 3 4^0#^Ttf^h>-f>t5 afcfth 
15 5^11^12^^/1-3 2! , 3 2 2 (DftT-A3 2 1 a, 3 
2 2 a § fcf X h >7*?9 5 b ©rt«®«fc#frTS. 

■znmm, 02 oa fc^-r «t o\z, mi msm 2 * 1 5 o^n^s 

fe, ±|nI^A15 2 aROTF&m^Al 5 2 b^S^«^V^#^ffi 
aM©I^TgXt*fflKlf?g-e^i§^4 a»ffi*reb?Xh>7^ 

20 ^ 5 b ^tf 7. b >-T >± 5 a tC^bTffffi* nfc t HXh>5 (D±#f?S 
TtfX h>U >^10a-10 c^>ij >^T 2 art®Wfc£f SJS&HfflK 
fc£DtfXh>7^5 b^7hW>t5 afcMbTffJE^nfcit^ fcf 
Xh>5 ©TPSfrS^ffe^Tb!;* hW>t5a ©*3Sfcfl£VibfX h >7>^ 5 
b*«*©«tt*Kl 0 tfX b W 5 a te^UT*PJEE£ft&i:€?fc:, tfX h > 

25 7^5bfc£, ^1R^2*A181 5©±|bJ#^A1 5 x a, 15 2 a 
ROTlRl^Al 5 x b, 15 2 b frtn^2l:**^&^5, fcfX 

bix h >t^^ 5 btfm&mtttiLWiazmmTz t, ahw>t5a 

§n&IlffjhWV3 2 1 <DST-A3 2x at, tfXb>T^^5b(D 
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m 2 flUb* 31 2 £ (D&fi/^WrU MST-A 3 2 ! a ttfp»J*}a 3 4 © 
tttk&£%>oT$&2«lLi&3 l 2 fcflteU l^^lhi3 1 2 ©TffiteMi 
JgrTSlittecfcO, trxh>T^^5b^<£E«SittteLfc#ihTSo £©<h# 
$ 1 I±W\- 3 2 x <D$ST-A 3 2 x b tetfX hW>t5a OftttZjfc 
5 ^<bT, Il^l2*Ai^l 5 x , 15 2 

I2MWV3 2 2 ©I7-A3 2 2 ate, lfXb>-T>^5a 
©fH3#ltift3 1 3 fctffr&LT, X<D^J^itm&^<D&fr\zm7LZ>° Z.<Dh 
10 ft 2 2 0S7-A3 2 2 b tfX h W >^ 5 a <Dp^\Z 

<*Wfc\k^<Dfflffl> (09-012, El 1 8 mm 2 0 A~EI 2 0 E#R8) 

15 \zmm?%. z\z>-rz>£, *^)i&>?4 6<Di&mmmi*mim964 4&misT 
H7^^x-^2o x (Dm&^2 5msmimm^3 9 x ©^^3 
7 t^&^nsoT, ei 1 2 ic^-r j;5 \z, % 1 t^^x— * 2 0 ! ~cfem 

E12 5 ©ifcJBEK «fc t) mt&?>V* 2 3 1 #I£R x 0^ffitf> 1 
4 x a ^ffVXm 1 Pl«l{g±tfTO 1 4 x KlKJitfflJIB^lRlWlHBE^S 
20 |ifW„ ^111^3 9! T?«, JftflE^3 7©?ftJEtz:«fcD«lJEEt!Xh 
>3 8^11i±Wt-3 2 1 OI7-A3 2! b S tf 7. h X 5 a © 
rtjg®teftj&>oT*PJEUfc**&, ^©ST-A 3 2 x a^7hW>t5a 
©l*D^3S££i*-£o ^-©^m, tr^b>T^^5b©ffJEE|gJtffi«M^©^» 

25 ^tZ-C, t!Xh>y^5bfc£, ^:©i;-5^:g^^^^<i:4 1 ffi^lt'ae 

»^4 a#j^§i^-&e,nfc^#4», tfxh>5©T^ff^-etfxh>u>^ 

1 0 a ~ 1 0 c ~BO$is U >^7 2 a rt®IW££T5JW*ffiirite<fc 0^h>7 
^5 b^tfXf W>^-5 aa>&S#*Dfc£n«fc'5£bfc£^, tfXh> 
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5 ©±#ff@©&¥T WhWWa ©«5ifc#V> tf 7, b >7V? 5 b ifi^r 

£, $g3flWti83 1 3 ^^I^bTV^d 2 ^ihl/A- 3 2 2 ©ST— A 
5 3 2 2 ate£3ffiit!»3 1 a ©T®*^grTSJ:tfc«fc?), tfXb>X^ 
5 b^^jEESSJt^gM^^.T_h#-r^J:i:ttl^^o ITOK3&l«Jl:Wt--3 2 
x ©M7~ A 3 2 x b <hfg 1 &ih» 31 x £ ©ftimtSOT?, B 1 
3 9 x ©ftflEEtfX h > 3 8 0 tfX h W 5 a ©f*3^®fc[ptf» 
o T#ffi£ nfclg 1 m± W\- 3 2 ! Oi7-A3 2 x bit II «jh» 3 
10 1 a. fcfl^U J^«fiUtSl3 1 x ©±!S^SgJ*r*. bfc^T, m# 
JLhWt— 32 x 3 2 x b <hH 2fiUhWt— 3 2 2 ©fi7-A 3 

2 2 a^t 11^13^13 1,. , 31 3 M©BBI*JiT^6im 

^5LTlfXh>T^^5b^^jtfi«Mfcfia#$n, 02 OB0«k5fc, 
15 Il^Aiil 5 i 01^15! a fcTl^I#*A 1 5 3. 

m 1 l&IW*±tftttt 1 4 x ttfl T^^^-X-^ 2 0 x 
(Df«y^>v^2 3^e,©#JBE^fcj;D{t±tfteBB*T|HlKr$n§o ^©££ 
1, 02OC0«t5fc, 11*^1115! <£>±[6m#A15x atTlRlf 
#A 1 5 x b £ ttSVi©0lffl&»&$'&, t!X h >7#* 5 b £4>Eig)£ftg 
20 M^SJd^TSo 

<ffifflHSJt^©ft!HW> (013 ~0 16, 019 Rtf 0 2 0 A~0 2 0 E#fl8) 

t, ^2?ftK4 4&«b^--f;i/*>^ , 4 6^saBirrs. £5-r&<h, ^;^#>y 

25 4 6 ©ntttJtftffi^ 2 ft&g§4 4 £SibTfg 2 T^^rX— ^2 0 2 ©iftEES2 
5 2 3 9 2 omBM 3 7fc *>#y&£ *l* ©T, HI 1 6 fc^T «k 

st, i27^ax-^2o 2 •vhmsM2 5<ommz^y){ / m^>^ 

2 3 1 Ht±tfm&R 2 ©gJBEtf > 1 4 x a ^fthXW, 2 USb»±. tf«f 

1 4 x KM^wmBtt^toWRh&tttt*. ^.tdmiwmfrWLZ 9 1 
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T*fc, ft&ffi^3 7©?ftJEEfc«fcD»JEtfXh>3 8 J^ffl 2 #it W\*— 3 2 2 
7-A3 2 2 bSrtfXhX >^5 a ©ftJ^Wcftj^TfraU ^© 
ST-A 3 2 2 a £ tf X h W 5 a ©l*i;^\$I3c£i3-3o tfX 
h>T^^ 5 b<DMB.mit^Lmn^(D^Wj^mtfSi^o 

t}^nxmjsmit&mH\zm^T±^t^>, tfx h>x^ 5 bT»^ 

hy/VJ>tfl 8^tfxhW>^-5 a<Z)T^®^^-r^)il<i:^J;D, h 

A— 3 2 2 ©07- A 3 2 2 b <hm 2 #it#l 3 1 2 £©&gft^-n-r£fc 
10 J£>, MM7-A 3 2 2 b \tm 2 IKSIj^IS: 3 9 2 ©ft&ffilf X h > 3 8 ©#)£# 
K<£D!&2^iJhift3 1 2 £#£-U S.o^k±^3 1 2 ©-tffi^grr3o 
bfc#^)TtfXh>7^5 b*«, XbyA*U>^l 801fXhW>t5 aT 

ffim^<Dffim$fc%mz£.v)%m&&ttT i b, ^©^i*j£ii2#itw\*-3 2 2 

®^7-A3 2 2 b^^^Ctfcj;t3, tfX h >T^^ 5 b (DMSMittiL 

£ 3 LT tfx h >T ^ 5 b #til5JB£Jt&gH K:9Gi U i2 0D©.i;5t:, 
|g 2 # AHHi 1 5 2 <D±fo%%& 1 5 2 a <hT^* A 15 2 b 
^^^-T^^, M2nSmM±Wmi 4 x fe^27^faX-^ 2 0 2 
20 ©f£lfr:/^>^2 3^&©#EE^fcJ:D^±^eB^-r|llS!j$n^o -?-©^ 
HI, 1212 0E©i5t, fg2#AHil 5 2 ft, ilMiilSi <h|S]«! 

jti^^ a 1 5 2 a iTi^j^-^A 1 5 2 b t<D\hffl<Dmmm±m£>%-&, 

tf X h 5 b ^Sffi^itfe»Hfcgt@fc^jt-r§ 0 

^<UT, 111^2^1115! , 15 2 X^lft^fH]©ja^^< 
25 tfXh>-r>^Rav7^5 a, 5bte, ffi^£«;M;:i«£>7^e>— # 

i^T^U >y^X2 al*l£#I^T£o 

£A±©cfc 5 fc, m 1 msm, 2 1 4 3. , 1 4 2 tven# 

W-hWfiSA&^iWtefiB © 2 feg^7?ni»Ts©^x, ex h >y 5 
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5 J&ZtlTKWzm Wl&tEtzVk&r ># 1 1 aR^X^-f >Sllb 
f^ckD, tf X h W >± 5 a tetttZmfctflftZCZ ft W 5 £> , 4al: 
«t!X h>X^ 5 b©M®Jg)R§*BjftS4 a<D^fc^/fc£-frT, tfX h> 
TV? 5 b©iftJBE|gitt£SHT©ffl(SlitSg!r*WfcB«)« £<h#n?#3o 

10 J»fr*IBf, lfXb>T^5b3^««a^4a*>&S^*^:S*i*«, II* 
A1I15! WX^2*Aiil5 2 <£>±Ir1##A 1 5 a. a, 15 
2 a £T[*)##£ 1 5 a. b, 1 5 2 b t<DnWZffi&Lt£\kffl<D¥&.t£M 

®tiIti^M§ £ £ tefc*a> & , sat # diDli pjKjfS-tra** 1 4 x 

15 10^27^1^2 0! , 20 2 <£>tftj£^2 5, 2 5Wni 
JBEtt, «WE«l*lCffrr*S©i65ffi&*K»fc'e*r. £&-LIBil&EE£2 5, 2 5ll# 

20 WlHD&m-VCD&miZfe, tfXh>5©amSl4 1 , ahW>W7W5 

a, 5b(i, ^nzz^mzMmtE^rcvm&t£i£&5timT%g®ftti& 
mm-rzw, % 1 &tfi£ 2 t^zlx-^ 2 0 x , 2 0 2 «m 01 2 

tiB FfHT-mi^-frs fc^cDffl* ^^»-rn«s o § z. t \zu v , mi mm 2 
25 t?^=ljl— ? 2 0 (D/i-^m.ikmsfrMik&mz z t&-c%% 0 

^7 2a«Of«i, lfXh>T^^5b©«tt*^#^^T^^)o 
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Ml7^faX-^2 0 x ©tftffi^2 5 Rtffg 1 IKifr^IS 3 9 x <£>?ft 
5 EE^3 7 \Z\Z, ^I0ilti»4 5 x ZfrVX*^ )W>7 4 6Rtfift 

m&4 7 \zmwmm\zm^n, &tc%$2 r^ai-^ 2 0 2 o^be^2 5 
2 ra^jg 3 9 2 ©mbe^ 3 7 tte, ^ji©^ 2 mw®Wk# 4 5 2 s 

(DiE^feoW^^aX-^a 0 ! , 20 2 fttfPWHBF^9!3 9 x , 
10 3 9 2 *&Wb\zmhi£lk, ^EIK®fB0Wb*HSJlt*«T#, JEEftgJtRj^ 

£fcfl§ 1 RtfH 2 T^^^lX-^ 2 0 x . 2 0 2 ©#«Jd3SSrafe£flsl& 
•7°^ >>^ 2 3 R^B?b^7 2 4 tfX h >-f 5 a 13)$$^ 

15 t3Xh©«[:f4b#5. 

$fcilW2 7^faX^2 0 x , 20 2 (D&z/V >¥H2 1\Z, 
t!Xh>tf>6^^7? J etl<h 5 Fff^lfXh>-1'>^5 aM$n§©T, tf 

^2 7^X^2 0! , 20 2 *Et8i-SHfc*«Uie^S. 
20 ^lM27^aI-3'2 0 1 , 20 2 ©^WIb^7> 
^t2 3, 2 4 ODftMSte, MJEH> 14a <Z)AM8&8I$JS, ffltl 1 9 <7)¥@^ 

2 4©#JEE**gJEtf>l 4^bT^lM2 RT«jg±WTS5*r 1 4 x , 1 
4 2 \Z®m& < &£tTZ> Z t ^lM2 7^?aX-^2 0 x , 
25 2 0 2 ©XI^A 0 ^ MfclCflr-^UiS. 

*fc#fHftRtfSU^7>5?t2 3, 2 4©#Sffii, SEEtf>l 4 aORi 

BID, WMfe©ft±fc^W#5o 

EI 2 2 A~0 2 2 E \Z7&r%8®l<0% 2 ^Jfi^Jfc^ViTSiWrS. 
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z.<Dm2rnm&m, iiM2*a» 5 x , 1 5 2 ©#aig&<D-#j 
®*. m 1 RtKn 2 rt»»±wt mt 14 x , 1 4 2 a*#*±.tf &baj&> 

±^gB^|g»-r^<»:#SVMCfi^lp]M > K*r^cfc5^^®5 8 a, 5 8 
b;59a, 5 9bMbfcMiWt mmMtnmvmtfuZtbX) . 02 

So 

Z(Dm2mMM~?\Z, 5 x , 1 5 2 C7)^UU^©- 

#!©£lffl5 8 a, 58b; 59a, 5 9bttfc^tT, ^lil^cDtf y 

a^L&^sfi 1 mm 2 t^^olx-^ «t 1 2 Tfra&*±wm>r 

1 4 x , 1 4 2 fc»J:tf#fllB'v©|El!&;& S##*rn«, ^S5 8 a, 5 8 
b; 59a, 5 9 bfflSOU 7 hffrBfc<fc 0 tfX h>7tf* 5 b £*BEi!tJ£&« 

ffl^Olgf^M^tMT^So 0d*«, ^12&rX»2*A««tl 5 x , 1 5 2 

S, m24'ffim^«Rimffi^^tt(D4^«J||T§c:^ 5 bT^^>o £fc 

»l&Zm2Wfflmft4 5 x , 45 2 ©faft»»tt, JifB^MM©*!^ 
iTfeoTfeib^^^. BP'S, #^#4 5 x , 4 5 2 ©#i»WKtB 
7?^lR^fg2»8&4 4 x , 44 2 WM>^4 6t^U It^i 
25 TW4 4 X , 44 2 £?ft?g8£>4 7 KSSfififtS £<ht>Tit£ 0 

$e.C^17^aX^2 0 x CD^L«fe2 7 <D±y MSm^ff^T^ 

3 9 x ©f^Sfttife 3 4<D±yh #S £H 2 3 9 2 ©flslfrfcCfo 

3 4©-fey hffiffi«fct)P<ia!3rr«^, HR^I2»4 4 1 , 44 2 
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3 9 2 %mKMW)vn2>m2 <Dm&tizmnu^mmmm^^mnnu, 
m, mmz^im^^2mm^m3 9 a , 3 9 2 ©)is^»i^ff-5^t^T 
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i. n>a^F (7) &ctfxh>tr> (6) &ftLTm&zn%\±xb>'(>j- 

(5a) <h, ^(DtfXhW>^- (5a) <DKmtzmjjfa\Z<D&m m»Smizm& 
5 UT^Sffi^iM (4a) t-^^-Br^e., HufBtfX h W (5 a) 
(ZM&ffiligJt&B (L) , (4 a) 1?D©i«ffiS§Jtft« (H) 

{SKiiit^s (D Rtmffi-m^e (h) <D*pm<D'pt£< t% i-o(D^j±mtk 

&m (M) ^£^Kjb#£tfXh>T^ (5 b) t, iin&tfXhX^R 
TST^Z (5 a, 5 b) F^^$A^fp]^il:^J^g$n^i!>/cS:< t ! fe2m©S-t^f 
10 ^m. (Ri , R 2 ) £^£>&D, &&©*±WP3M§* (R x , R 2 ) Kite, 
^7,Y>^>±mS7^^ (5a, 5b) D ©#jft_ttfl&e (A) Rtf 

g_Ltf&g (b) m*mm\zmmmv%%-^mn±.\imt d4 x , h 2 
) ttt&tum, mjj<Dimm±wmt (i4 a , h 2 ) s**±wr 

4fc« (A) Clil»t5ttlit:7h>79^ (5b) £4£EE«BJfcflfli (L) 
15 JtU Sfc— ^©Rrt&fft_ttMW©^Sr{g±^S (B) fcUBfirrs 

h>y^ (5 b) * (m) »cfiy#u m^<onmm±yfmt (i 

4 X ,14 2 ) &m±tftiLW (B) h>TV* (5 

b) &&EEffilttm (H) fc^rs«fc3fcb&E££#8fc£ > rs, P»$IIW© 
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